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(2 

I 

1 »i:a*^atjg 2 ijca^^awwcga 

^(;&«¥a««1li:?A±>:39:i:tfcfll»oas 1 omoffi 
*WE«/v;^ Ksa*u. S2^i;a*^a)W«iE±ca 

«. I :a t lltJKJtiajB 2 Sf*:*«/^ y p ca ^ s o^ft: < t 
^RjWJS 1 »«C^y^y Hi*»*>tA5' K*±»±«£ 

pa«is 1 Rft^/^y H^±a£-r/\9 H^^sifcii 

llH*ffl I 0 J »«gigs 6 3RE«osikic*v»t. SB 



' 4$BHV6 - 1 8 1 8 0 2 

¥£±B±T/ty Hjlt«:^C!)±B*rfl»CI» 
1 1 } M:«»B 1 0 mSMLa>mm\Z!bur. 

/ty Hi^^fchBSaTAy H<D(Bjoat**:cr)8ia«M»T 

[11^1 2] n:$9UB4gieK0!>SBl:«V)X. S 

Fi, «JS©A»*tfflfcHW-fc*>i!i»tUA/t .y FtSr-a 

t^t^tny F<0>i-ffi5A»636>*Jt:/Ty F<5S»fiJST 
*>4>iyx» FStoOCKtfTfeD. S&C. My£<!)±K 

F*«*»*»i:/Xy F*6i)'IiLTV>4 Ctswaif 
%»B. 

[8:^9 1 3] m^9im 1 2:g8B«cDS!Bl:^i)T. 
±B!f±r/t.y FiWUA/ty F03a£ft«T*D. 'JA/^y 
Fa:85«:a»UT4iD. «:it©±B*rfiB(C|BaibTffi; 
?6o±:y±IBSr»±KigW©¥BtiJS£r>''<i/ FXK 

CJiftUT*0. ?&db»4r/tj/ Ft±»tT/"«y F 

Ft±K9Er/Xs/ Ft«>W<0«5ff©ti«€:«as-r 
« Ka-sTV** r i:«««i:r«»B. 

H^is^tny F*«UA/'?u/ F*> 65^16 LT«D, ±K$r 
Ay F*tU A/ly Fi:«E«cailbTV»*:V>Ct*<Mlt 

aa^a«t**iAy Fttt^fLtroa i sBiiws9i/t.i. 

tB«a 1 7 3 R^JBtR 1 3 ««B«fl3fiBC6 V»T. 

afl¥a*«*»*»tuA/vyF. ±Bf*r/v7 F*±im: 

«Sj:TSSIB. 
tW*B 18] y V 3 >ft!ffl. fim^feil. 

2«0Jgar/'5yF-7»D, rtW«««8«mt)ffltf'»a<fc 
«> 1 :3® "r8lfi®fe«<ffl2€::rr«S*/'?y F t. flt/S 
tBlsHfJ-fci^a< tt) l-3©t2©*»*tny 

ttro»^&fflffi€irt**«»*»tAy Fi. mMn-'j F*>6 
n9&:&<t:tnittt«a'aT««4>&/tyH£TSU:. 
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3 

«8S*«)-»3W. JEir/t^yH, *»*>t/T5» Hcoa-feffl- 
CMf;«« 1 9 ] WmVS, 1 8 ^8B«OSfi(c^v>T, 

IS UT V» $ C ^ «19tt£:r 
[flf ^ 2 2 ] WimSS, 1 8 9{8a«<i!)&SK3 V»T« 

[Gl:i;:n 2 3 ] fll«:9JS i 8 9S«o£KK:« V)T. 
sr/^s* H>cB»UTIIi;JE'o±»sf Wfc»Jtri»3. 



(3) 4$BB76-1 8 1 8 0 2 

4 

{tt3ft9(2 6] iMi^hni&^jSix^'fmmK^iii. 

» 1 i!S«»i;&«^gb»tR?fiO£VflS(c^;^ < i: t> 1 

n:l£©)»>A>4:ISIzftS^^< ^ti l:?cDi!!f(:^S:6>;b«^ 
/tif Hi:. «:J£ci5±Bs-fSlc&6^?i< <tfe 1 :30585 

f^*«±Bi*rnvHiea#u, jR3sti;a«>¥a*« 

r/Xy H«K*ffi6l-TVi«Ci:€4«ttf SttB. 

mim^ 0] n«i9ij?2 8q»E«cQ»aic^i^>r. 

±B5*r/1-;/ H*t«l:iS<0*»4^i:B*>S«JE<0±a*rei! 
STSC^-5*>*»i:Ay Hee>i§RaST*«iltg4«St-r 

50 esia. 

. a$2»i;2>«¥@i:ittffiia&o«']A>^aiir»«s2«f4^tR 

d'ji't/'ey Ht<ia-U »2«>*»tAy H*«»i*>*>t 
ffiteKJtrirj. »2«»j5»t/r5'H*JJiX3a>*>a:/Xs/ H 

[0 0 0 1] 

«:/5^^-*R:f*/^v K*6assic;x;^;w^sateM 



JUN-21-2000 12:04 



BURNS DOflNE 



703 836 2021 P. 35/47 



5 

CO 0 0 2} 

10 0 0 4] S«WcffiElcligt>«ttaS 
10 0 OS] *ff. 7>r;>5'-t<!!>te«ffitr^K:tt, a 

&s wE<Dffi»fc*>*«iDWj»^«»-es«iii^i-ai!ir 
[0 0 0 6] ^o«t(o±e^&3£mr«<oic(£»in 

CO 0 0 7] ^<«)5-f :rc!)ttiz*i<»T:, smcs** 

6. #<<0«iaT, fltfPSO/Vy HttElreDBSnfcSI 



(4) ffm¥6-18 180 2 

6 

CO 0 0 8] As; Hft#(5«:fiP&jlt*tESrt-«f»cBb 
(0 0 0 91 

<»jii«iSfc«itn«>©si!ri8tT-5. cnsffi*©/'?-;/ H 
[0 0 10] «3iffls©jaffK:«a7a:3E»7-i' kbs 

5tf «UTJB*St>»)Cfl!:¥ft©a8BttlCffiibr-5*ffi&2 

[0 0 11] :^«l^»Jiei.>&{Ejfe£^(C«:lt^S6B£ 
afl'l!:S»««>^©74' y h»«*Aa4:^*ic«fflS 

©7+U^Blfc*>*>6E*««6U. 7+VXB'N©« 
*7 S©iI88«««6ri:i:AtTr€. %«««©£© J: 0:*; 
SttlfflfflKfcfc oTa«a»*€»*S-&« ;i t -3 
TUtSi: ^ 9 ^ 9 J:c;SS1£&-9it «£CJe;x4^ 

COO 1 21 

[RB««tt-r-Sfc«©^S>^^Z^f^ffl] 2|c%^©S;S 
x*;m5SIBtt. Ht^&as. (KtJSKafi: 

ftOiK#^tt/^yH©d-&©9Sljlt». it?£<B«tcK 
W-Tft*. a«08S»*9yts»H©5fe©8iJ©'fe©«. 
517 B«ffl?f©*>*>i:©T*©IIWSEffl«CSarjr*5. mi. 



—10— 
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a. 

to 0 1 3] |fl:^A(cEttfc»oS5<»:*tt/Tu; HSfctt 

to 0 1 4] msfl>is^ii^tmzmtf^nv HIX, 2t> 

;6> i ^ S t a: ic J: TSfStt^ J; tlTSt^ 
to 0 1 S] n:(D±Bt£raSir«^»on«3tsiK/i!y H 

to 0 1 8] *awfl)-aai«fc^viT. i'3g;)S:iw 
CO 0 1 7] n^^^m\<nmvm^n. ^^tmw& so 



5) 18 02 

8 

to 0 1 8] *»McDS6JC9J(7>3?i6WT|i. ftlScDi^ 

to 0 I 9] *aW0^6ni^)g6945J:af49att. 0® 
[0 0 2 0] 

t^iSffiU ^9e^o£^x:^ji/^£fii 0 

Bll-5tc^UT»«. ^CD^ffftcisV^T. Kit 10 
*EffloE)5lB«;l 2-CffiVi6ia<5'bflCiT^&$, ^£ 

[0 0 2 11 a«l Ott. -SIlSttcOfi^iRftafcDAUI- 

to 0 2 21 H3I4«:1 2ii>^WLK^^L1t^^^<oKf6^ 
0<r)SBl*JS#as^t". ia3Tt)A^Si: 
SfBlOtt, »l©f%«!IEfl1Sff^Uia56/Vv H 
^feti':/^^^- 1 4 352 «o^ffl3E-&fii#$Ji;a4fi>yx 
y Kt;5tt:r55^-i 6i:v macDj^A^^hy^^^-i 8 
5ii4(D±^^ry^^-2 2 1. g54<Dji;fr±«is 
T:/^^— 2 4 ;ins5:5©r75^-cD» 

«*»?S«)^iWTll, *>3&^a::/53^-l 8(7>^>*t2::? 
*fflIE«':/^*^-16. ±a*r:r7^^-2 2;fei;^± 
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(6) 

9 

1 4. 1 6. 1 8. 2 2. 2 4B. E»l 0<DS^—3.~ 

II, istto 5:303 75 ^'-oD-en-ffnt:. eces. a» 

J12 6CfiE»l/?!:»«fflB. SPO^y^'-t. Wil-O 
mBr:/^5'-14. 1 6 0rtaB^t««feJi>3»»t:^5^''- 
4. 36fc. *»*»i:!/5*'-l 8 05rtaMMI«!S±«* 

to 0 2 31 EH. ±IBi-r4i*Cf¥£±Si 
6 SHlC*1-ffi»Hfl|tTI5fl?fl|2 8 fcStOWttfcfc^fc 20 

m&isti^. sffit^i^iB 2 6 izga&x^ftmimii, mm 

?taci;Anr«5, IHI~5IC*Lfc-3'5*'-0&*tt 

[0 0 2 4] fiftt)«:3rV>«]Bffi. ESOtt14ff2 

6. 2 814. HB"79>5?3 2fcfBoTttEfc'>-;l/S 

c:(OHB77>s'tt. s-^oy^^^—i 4. 1 

6, 1 8. 2 2. 2 4fe±i:r:/9i'-|BtSC4Er'5»* 

«ia«fE»3 4. 3 6. 3 8<oafl.*^s»cB*. -tns 
fisaa. ss«<dhh:7 9>j?3 2«j/-;wr*c:it 

J:t>T. 77^^-14, 16. 18. 2 2» 2 4©|«!ffl 
{^«BB«J:tfrtie2t>C!}ttiE4)BorQcr}9SK3 4. 3 « 
6. S8«(gnr«. IBS. }m<nm\i. ■7y>U32 

(ommz^ux, memm (rf) mes^ftitt 

S. 1 8Sev»TT'*T©:^^5'— SI 

58WCD»J«!>*1B«T»4. :/55'-*»2'3*&»-t*ia± 



4$6B¥6-18 18 02 

V>. 

[0 0 2 53 n<0^nM2 6. 2 8<D. SlBODWHffl!^ 

Bl3Tt>36>«^7iC. ISffi. EBtomze. 2 8 
»4, rt^C!)fiW:^5^^-14, I 6 eDrtS*Wa6?S*>A» 

ata 3 4 . 3 6 ©iai««« 4 2 -rffistcii 0 fttt s^t 
3 4. 3 6$^B-r«a;&>t)-ca<. a((^9fa«ttK3 

4. 3 6a>9ig9rSaeRjETdeo(c^SS;-:3. 2-:3C!}ffi 

»3 4, 3 6o«mriiaottjEc:j:o. cn&oecR«i 

34. 3 6ro#4lrettT*>). Eir:/55'-14. 1 
6 t1S^1fify^9-l 8<Dffl<oa(*CQ8!Eft«Kffilt'<E)J: 
^ICft^TV^^S. SKKS 4, 36, 3 8(Dft-«». 

4<D. smoffi'ffllzft^ffi^a:, »CDSK^3 4. 3 6(7) 

&S1 0 «fll:(^lr»«.]2.A./£&«. SfEfMiaaEBa 4. 
3 6 fa:»Kia?B-ri«ag^3.-":rci:oTazoEH*n 

[0 0 2 6] ^y=7^-\z\if^^ai'^it(om.WA'kiim 
^mt, a<^09itts««^&2afi£)i^ 

[0 0 2 73 03 t*'«-|»SfflaSS>'vi'- 1 4 til-fflllJE 

tS-:/5i'-i eofcdc. #©*miB26. 2 814. < 

ict9«&>kflist;«Bfb)!:j«e«ii-3 2«fl-rs. 

-ffliBt3 2«!)»fflf4, |||:i2«!>¥&K-a!"r«J:otet) 

jsansiw. cn}4r:*M4Bf*Tft*. scats-r? 

^-14, 16 <0JBfflll»3 2 <0»ffi«Sifir*B<0- 
^i:-rS<&. fflB«ff3 2SSaTdl-(BUT. lOS 

ftB-f-na±«!j':?'4 6 i o owaa^f* *> o k: 

ffi!lt%a:.CU. 5^74 6 B. tt<D¥J£tC&1KS(ira»^tt 
U. SVT'SOICfilffi^S^. £«IU4. nf&lC&S 

\ 4 i:*WHIS&:^vi^- 1 6 ®|BJC»4. ttpf 
H2 6. 2 8(DV)<-?i»>C!)jB^0»i^4 8«i{!tSU C 



-12- 
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JJ 

t€icj&ffisn?». aE^^;!/9^^-l4. lero^-^ic* 

JB2 6. 2 8 «ttSfca»T^&. '>-JUUfc«*jftt5 
[0 0 2 8] J«3^cDe3-:/^^-14, 16BDcDe^'-;U 

«ii'4 8 0'«i-&ii, cn^s^-jua»i:«Ha5iL3 2o 

-r^ap'ffB 2(otfeiEtfe«sfffi«tt, cn63f95^-cD 
i^eE{^«i»m&»«5 2%iibT8sti«ffiff:oaEs^si 

[0 0 2 9] ES3«#8aUTfo3&'^»<l:5)C, HAs^&tt 

rt<oift*«. aitt5 2 5£au-Ci&fflo^sm:/9j5^.'- 

16(CflEni&^ S^0e'-3TV^%$rfMEi2 6H 2 80 

t>^t. 2:coy^^^-t^fiowi^*tiiff5 2eaBUTS« 
ol*IWE§y^^^-l4^catn> fij^o^^rvj^^^ff 

iCE^n^* SHI 0«5rt^oEU:^55^-14. 16 

ra \zm^r^ z^-jumut 4 s li. 5 2 p^ow^i^<o& 

4. 1 6iBrwaicatttuxcn6<^:/^i5^~*i»ai;^ 
5^— ffl ^ Htn « i €r r ^ uxmr^iJ> t ^ffi^&^tjpft 
[0 0 3 0] l*iflBEtf75^-l 4*ilX5MaE^!/5 

1 6 }t. m<^mmsm 34.36 ^^hxt^Hf^tf 

4, 1 6t**i::/^^-l 8i:<DlBl^85n<SC:*:<OT 
2r}(Di^%3 4. 3 6 OtEi£l^:^fi0rP9 

«a3 4. secDMKWatt, :r^ir-<o 



(7) i»H¥6-18 1802 

[0 0 3 1] f^aicLT. 2iK3 4. 3 60DfiaBrW8l 
tr^y-*i 8©rta*ttBd>&«»:#tifUtti;&n*sp 

3 4. 3 6fcRJtT2:n60i6»*aiiS 

K3Jca»T^UT«5. 
[0 0 3 2] 8ftH. 2^0(BS»J05' 

Zti^<omee\ts !Sai}»Jl2Q(c^c^^;lt(2 
^-1 8$t)DJ'B«T$J!6BjSflD^JttTffli:«ft35 

JSaiSflttt»JB2 8i;::B«dn«. 8|(D|£». j£«9J. 

[0 0 3 3] c;n6a»<^)9i6 6tt. ni^f^by^sr^i 

nSn2 6$j£fflSR2 8;&'&in)toy^Kffi(C@«L. IS 

fill o\^(Dmi^^ ^ifiiJ>i^t:f3i^-^-^mn^t.t\z 

[0 0 3 4] is^is^ty^^-nmim^ e Mk^xm^ 
5, 8(!)rt«<oB*3^-p?t«6 6a)M 

C0fi«:/^^^-14- 16fca2r*iB!S3 4. 3 6<^) 
««bTiffift:4 4*<*^5&i(h:^^^-0|^«B»^aS*^e5g 
OTTiaieSHctt UTac!)*i*> 2: ^ :y a >f^« ^-^K 

C0 0 3 5J UA5Pv>A6 40J5ro»*&ttUi?»IC 

50 i'>;x6 4iciii?t&nfet«. UA^t'>/wrt««Btt 
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13 

on 0 6 6 OniRlj^SiEi^cO S A^filti^itt^O 

6 2»ci^^yxa>f^ffl^®lra'«-5ii^Jrfe<&. 

CO 0 3 7] ±f8*rrr^t^-;bj:i;^±p&±B^'r:;/5 

:3^±a*r^'^3^-2 2. 2 4t3^5^t:^^i5^-l 8CD 
CO 0 3 8] 5fefcS£^fci;5lC. ±tt^f ^^3^-. ± 

BtT«»«t^jti^n-6* tti 2^cffl*iL^«i: 
dtKar:79^-2 2i:j:*±Kar:/7*^-2 4 



<8) «H3P6-18 1802 

[0 0 3 91 9ak(OS2CDm7 2tt±a±^'^'7^-2 

2fc±::&±Hir:/^^-2 4cDi«ifc:ja£«LTi)S. c 
uAf^v^'Ae 4fl!>iB»xigasT«i5icDS6 6 tsffra 
. ff»tUTiff«stf«ji2 6ic5g^$n^.* tn^(om7 
^m^^^itrm^A. 4 «auTiH«« 2 e ot^^^t 

rtl^ icffit;, m 1 co«a:Hi;s«T?EfB«»Ji 2 8 fcSS 
*an«. »2<r)jB7 2ii. ±»5£r:r^5r-2 2 ii± 

tffOStt. ±B*r:/^^^-2 2H»«Lfcv ^0±* 
«)ifl[tlT±*±«f41'y5^-2 4S*rOAH'SOSflI 

UTift 1 2 CO^jfe«tC_t*±ISSr 2 4 SSJff 

a? <TTiitiEic±»s r:/^^^*- 2 2 «s»r * c t 
[0 0 4 0] fs^n^tyy^-i 8 0315 6 trasK:. 

cin6»2»7 2tci:-,xii^fiSnfc»H:^>>Mi. 
±»«T:79^-2 2 i±5&±Mf*r:r9^-2 4orBi 
srSsnsssftowjasiRo. mw-r^. j»7 2fc<i:oT 

e^ofc»7 2«o»ip<Dis5Ett, iK^ryyt^-^ ± 

[0 0 4 1] 10$, :&£^OiS 

50 mtX2 CD9iiL8 2, Tfi8 4 lC-:?l)TOlS»mST^ 



—14— 
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1£ 

i*±«Srp'9 ^-22- 24 ©1i»ttaBH 1 tt> 

^t±m^r:fv9-. ±:^±axry^^r-2 2, 2 

18 8 <?)-fiK*<±;fr±W*r 2 4 sa-pTfifrt 
r«5. *ja:^9 2*tAy KH8 6(?:^ffirt«Bfll8 8W 
TSIcaftoTVi*, ««©Kff:/^^-*H2fcac-r 

±i8FSlfr55^-tt. l!tOTK8 4«Jgttf5CDlCfflV^^ 
Co 0 4 2] £*y'^^-l 4, IB^tt^t^t:^^^-' 
^i-:r9 4;0«HftT»^. ;i(05^a.-'79 4B, HI 

[0 0 4 3 J »a05S»in:T?tt. KtcD^&S 2 

ai*»fiaLTfe*i*i5ic. BaiocDrtn 
<o«*3fei*£*:/7^-i 4, 1 Biz^x^n^mm 

a^««;^Jfi:8 2dt«ffl«<DS«*^D0ic®«'3n?i:fc 

C 0 0 4 4] :^n^<0&9t 1 0 &&^i&/u:^ 1 2 

8 2rtTaft<, ut^^a 2rtT(ojairoift^tt. ^oa 



) teBB5P6-I8 1802 

16 

14-16 tM^iiZf^tf--. ±B4-f :/ 
^4^-2 2, 2 4©Wa)8ff«:(Z)82*«:jB!^)tafi), :*cffl4J^ 

*«¥&8 2«5;t'fflK|Rl*»oTlii«, ^iOCOffllfcJRe 

5^^^- 14.16 Of|>ftl;:*«»'>-;WS|«4 8:6<flE<^j6i 

[0 0 4 5] ;feiac±»4r:/^i5^-<3D 

a6^A^t>^^^^-l 8fcJinA6nfct€. t^fi^tr'^?- 
l*30Sfi«:tt8iEK3 8 ^ffior±Kt-f:f 5^^-2 2, 2 
4^. -tUT, t«»3 4, 3 6^abT£e:r^^^-l 
4. 16-^fiSn«. ±56LfcJ:3l;i, ±B^r:^^^- 

taiat-68S»3 4. 3 6<?)«saE«9fffiai4. t^is^ty 

[0 0 4 6] mmwifl&m(D±mmr:7^^-2 2. 
B3 ssaLTsft^A^tr^^-i s-Nifuai^n*. ± 

[004 7] ^§^^a^tt^(om^^m 1 0 ' ;^ia6 - 
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2i»«06-8fcSTSBl 0' tP^ihVSds^flX\^^^h 




(0 0 4 8] BI6-8Jc«TIOS0!!Jr*viT, 35^3^ it «P Kffsr:/'^^/- 2 2 fc±:&±«^r:7^4^-2 4om«:: 

>/t6 4 ' t«6o8ttft3E*::^74^-tcoWfrsaE*ai& [0 0 5 2J H 9 1 0 0\t. 

WK6 4' ttttTffi8 4'' «)]HlHfc:ffillUTV^«. U*> 45fe«fll1-^. B 6-8 l::?5^T3?«S«i:fS3» 

TJ68 4' rtlcaa6a*tlTV**#«. fc^b, j^s^t* >;^OTT«:Srt{ie«UTt>^. *^)6^t4'*^-V- >A• 
^5^r >;t 6 2 ' J«^;&^<i: U A5^^ 6 4 ' 1 1 4 li. 0 9 |::ia»T^UT* » ^n*<«SI*«?g 

^V>A6 2' t30>*>tUA^-V>M8 4- OfflSttR >A6 2 ifctt h 0^- H?^=£J*t»;5 C t^fe 
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(57) [Abstract] 

(Object] To ptrovide a reactive energy apparatus positioned within a shoe upper and a 
shoe sole so that the shoe upper provides a custom fit to the ankle of the wearer and 
reduces pressure on the Achilles tendon of the wearer, reducmg the po$sibIlit>' of injury 
to the Achilles tendon and distributing the landing impact over a larger area of the foot of 
the wearer, thereby imparting a cushioning eflfect and stability to the sole. 
[Configuration] The reactive energy q)paratus reacts to shock by external forces to 
impart a cushioning effect to the shoe, 5iq)port the ankle, and impart stability and a 
custom fit. The reactive energy apparatus comprises anatomically shaped f- uid-illltd 
bladders positioned within the sk)e upp&c and shoe sole. As the fluid in these bladders is 
displaced, the bladders conform to the foot and ankle of the shoe wearer and assume a 
configuration that provides a custom fit, providing a foot cushioning effect, ankle 
support, stability, and a custom fit 

/2 

[Claims] 

[Claim 1] A reactive energy apparatus providing a cushioning ejffect, support, and a 
custom fit to a shoe, characterized by comprising a first means located on the upper of the 
shoe for containing a fluid, a second means located on the shoe sole for containing a fluid, 
a fluid filling said first means and said second means, and a means for communicadng 
fluid between said first means and said second means, and in that the connecting means 
permits the flowing of the fluid fiom said first fluid containing means to said second fluid 
containing means and from said second fluid containing means to said first fluid 
containing means. 

[Claim 2] The apparatus of claim 1 further characterized in that the communicating 
means comprises at least one conduit extending between said first fluid containing means 
and said second fluid containing means, and in that said conduit extends through a 
portion of the shoe upp^ and a pordon of the shoe sole. 

[Claim 3] The apparatus of claim 2 further characterized in that said conduit extends 
through a hollow sleeve having an overall tilted configuration and extends through a 
portion of the shoe upper and a portion of the shoe sole, and in that said sleeve forms a 
protective cover over said conduit to prevent said conduit fix^m collapsing. 
[Claim 41 The apparatus of claim I further characterized in that said first fluid containing 
means contains a plurality of fu^t separate fluid-filled pads located on the shoe upper, 
said second fluid containing means contains a plurality of second separate fluid-fiUed 
pads located on the shoe sole, and said communicating means communicates fluid 
between at least one of said first fluid-filled pads on said shoe i^per and at least one of 
said second fluid*filled pads on said shoe sole. 

[Claim 5] The apparatus of claim 4 further characterized in that said first fluid-filled pad 
comprises a left pad located on the lefl side of the ankle portion of the shoe upper and a 
separate right pad located on the right side of the ankle portion of the shoe upper, and 
said communicating means communicates fluid between these lefl and right pads and said 
second fluid-filled pad. 

[Claim 6] The apparatus of claim 4 further characterized in that said second fluid-filled 
pad comprises a heel pad located on the heel portion of the shoe sole and a separate arch 
pad located on the areh portion of the shoe sole. 
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[Claim 7] The apparatus of claim 6 fiiitiiier characterized in that said commxmicating 
means communicates fluid between said first fluid-filled pad, said heel pad, and said arch 
pad 

[Claim 8] The apparatus of claim 6 further characterized in that said communicating 
means communicates fluid between said first fluid-filled pad and said aich pad, and in 
that said heel pad is separated by the heel portion of said shoe sole and is connected 
neither to said arch pad nor to said communicating means. 

[Claim 9] The apparatus of claim 8 further characterized m that said arch pad is located 
on the top sur&ce of the shoe sole and said heel pad is located inside the shoe sole. 
[Claim 10] The apparatus of claim 6 further characterized in that said second fiuid-filled 
pad is separated fiom said arch pad and comprises an yxpper arch pad fiuidly connected to 
said arch pad, and in that said upper arch pad is located on the arch portion of the shoe 
upper adjacent to the arch portion of the shoe sole. 

[Claim 11] The apparatus of claim 10 fixrther characterized in that a plurality of channels 
eTctend between said arch pad and said upper arch pad, said arch pad and said upper arch 
pad are fiuidly connected, and said channels are configured to adjust tfie rate at which 
fluid flows between said arch pad and said upper arch pad 

[Claim 12] The apparatus of claim 4 further characterized in that said second fiuid-filled 
pad comprises a heel pad located on the heel portion of the shoe sole and a rim pad 
located on the heel portion of the shoe sole, said rim pad is separated from said heel pad 
and extends firom one side of said heel pad to the opposite side of said heel pad around 
said heel pad; said [second fluid-filled pad] further comprises an arch pad located on the 
arch portion of the shoe sole; and said arch pad is separated from said heel pad. 
[Claim 13] The apparatus of claim 12 further characterized in that said arch pad is an 
extension of said rim pad and is fluidly connected to said rim pad, and in that a separate 
upper arch pad is located on the upper arch portion of the shoe upper adjacent to the arch 
portion of tiie shoe sole. 

[Claim 14] The apparatus of claim 13 further characterized in that multiple channels 
extend between the upper arch pad and the arch pad^ the upper arch pad and the aich pad 
are fluidly coimected, and these channels are cotifigured to adjust the amount of fluid 
flowing between the upper arch pad and the arch pad. 

[Claim 15] The apparatus of claim 13 further characterized in that the heel pad is 
separated fi-om the rim pad and the arch pad is not fluidly connected to the rim pad. 
[Claim 16] The apparatus of claim 13 fiulher characterized in that said commiuxicating 
means fluidly connects the heel pad and said first fiuid-filled pad on the shoe upper. 
[Claim 17] The apparatus of claim 13 further characterized m that said communicating 
means fiuidly connects the heel rim pad, arch pad, and first fiuid-filled pad on the shoe 
upper. 

[Claim 18] A reactive energy apparatus providing a cushioning effect, ankle support, 
stability, and a custom fit to a shoe, characterized by comprising at least one hollow ankle 
pad on the ankle portion of the shoe upper, said ankle pad having at least one flexible 
sidewall enclosing an interior volume; at least one hollow heel pad on the heel portion of 
the shoe sole, said heel pad having at least one flexible sidewall enclosing an interior 
volume; and at least one fiuid communicating conduit communicating fiuid between the 

/3 
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ankle pad and the heel pad, said fluid commxmicating conduit e}ctending firom the ankle 
pad tfarougfa the shoe upper and sole to the heel pad; and a fluid filling the interior 
volumes of the ankle pad and the heel pad; and in that a portion of the fluid filling the 
internal volume of one of the ankle pad or heel pad is made to flow through a conduit to 
the internal voliune of the other of the ankle pad and heel pad in response to bending of 
the si derail of the other of the ankle pad and heel pad. 

[Claim 191 Th^ apparatus of claim 18 further characterized in that said a second hollow 
heel pad separated from said heel pad is located on the heel portion of the shoe sole» said 
second heel pad has at least one flexible sidewall enclosing an interior volume, the 
internal volume of said second heel pad is filled with fluid, and said second heel pad is 
contained within the shoe sole beneath said heel pad. 

[Claim 201 Th^ ^Q>paratus of claim 1 8 further characterized in that said heel pad has a 
center portion and a separate rim, the center portion is located in the center of the heel 
portion of the shoe sole, and said rim extends around said center portion through the right 
side of the shoe upper, the back of the shoe upper, and the left side of the shoe upper. 
[Claim 21] The apparatus of claim 20 fiirther characterized in that at least one fluid 
communicating channel extends between said center portion and said rim and said 
channel fluidly connects said center portion and said rim portion. 
[Oaim 22) The apparatus of claim 1 8 further characterized in that a hollow arch pad is 
located in the arch portion of the shoe sole, said arch pad has at least one flexible sidewall 
enclosing an interior volume, and the interior volume of said arch pad is filled with a 
fluid and is fluidly connected to the internal volume of said heel pad. 
[Claim 23] The apparatus of claim 18 further characterized in that a hollow upper arch 
pad is located in the upper arch portion of the upper, said upper arch pad has at least one 
flexible sidewall enclosing an internal volume, and the internal volume of said upper arch 
pad is filled with a fluid and is fluidly connected to the internal volume of said heel pad. 
[Claim 241 The apparatus of claim 23 further characterized in that a hollow arch pad is 
located in the arch portion of the shoe sole adjacent to the upper arch pad in the portion of 
the shoe upper over the top of the foot, said arch pad has at least one flexible sidewall 
enclosing an internal volume, and the internal volume of said arch pad is filled with a 
fluid and fluidly connected to the internal volume of said heel pad. 
(Claim 25] The apparatiis of claim 24 further characterized in that at least one fluid 
communicating conduit extends between said arch pad and said upper arch pad and said 
fluid path fluidly coimects said arch pad and said upper arch pad, 
[Claim 26] A reactive energy apparatus for a shoe having a sole equipped with a heel 
portion and an arch portion and an upper comprising an ankle portion and an upper arch 
portion, characterized by comprising a first means located in the ankle portion of the shoe 
upper of containing a fluid, a second means located in the heel portion and arch portion 
of the shoe sole of containing a fluid, and a third means located in the upper arch poztion 
of the shoe upper of containing a fluid. 

[Claim 271 The apparatus of claim 26 further characterized in that a fluid communicating 
means fluidly interconnects said first, second, and third fluid containing means. 
[Claim 28] The apparatus of claim 27 further characterized in that said first fluid 
containing means comprises at least one fluid-filled ankle pad m the ankle portion of the 
shoe upper, said second fluid containing means comprises at least one fluid-filled heel 
pad located in the heel portion of the shoe sole and at least one fluid-filled arch pad 
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located in the arch portion of the shoe sole, and said third fluid containing means 
comprises at least one fluid-filled upper arch pad located in the - .: 
shoe upper, and a fluid communicating means fluidly connects s^ d ankle pad, heel pad, 
arch pad, and upper arch pad. 

[Claim 29] The apparatus of claim 28 further characterized m that said fluid 
communicating means comprises at least one fluid communicating conduit extending 
between said ankle pad and said heel pad and at least one fluid communicating channel 
extending between said upper arch pad and said arch pad. 

(Claim 30J The apparatus of claim 28 further characterized in that said arch pad is an 
extension of said heel pad, extending fiom said heel portion of said shoe sole to said arch 
portion of said shoe sole. 

[Claim 31] The apparatus of claim 28 further characterized in that said second fluid 
containing means comprises a second fluid-filled heel pad located in the heel portion of 
the shoe sole, said second heel pad is separated from said first heel pad, said nri; Led p^ui 
is located on the top surfece of said shoe sole, and said second heel pad is contained 
within the shoe sole below said first heel pad. 
[Detailed Description of the Invention] 

The present application is a partial continuation of Patent Application No. 07/767,075, 
which was submitted on September 27, 1991 and is cunently being examined 
[0001] 

[Tec^Kuiical Field of the Invention] The present invention relates to a fluid-filled 
apparatus located on the shoe upper and shoe sole which reacts to the stimulus of external 
forces. This reactive energy apparatus provides a cushioning effect, ankle support, 
stability, and a custom fit 10 the shoe, hi particular, the present invention relates to a 
reactive energy apparatus comprising anatomically shaped fluid-filled bladders or pads 
located in the shoe upper and shoe sole. Through displacement of the fluid contained 
within them, the bladders conform to the foot and around the ankle of the shoe wearer, 
assuming a complementary custom fitting configuration and thereby providing a 
cushioning effect, ankle support, stability, and custom fit to the foot 

/4 

[0002] 

[Prior Art] Various methods and devices have been proposed m prior art seeking to 
develop a shoe that provides ankle si^port and stability to the foot of a wearer of a shoe 
while also providing a cushioning efifect and a custom fit around the foot. Tliis is 
especially true in the field of athletic footwear 

[0003] Numerous shoes have been designed with a certain degree of cushioning efifect 
that absorbs the impact of landing when walking, running, and durmg other activities and 
to some degree protects the foot of the wearer. This is evident in most athletic shoes in 
the heel. However, the heel of the shoe sole is usually the part of the shoe that initiaUy 
strikes the surface of the ground ^^en running. Providing a cushioning effect to the arch 
portion of the shoe sole diminishes the force of landing impact and supports the arch of 
the foot. However, providing a cushioning efifect to just the arch and heel of the shoe sole 
is known to be inadequate for protecting the foot in a number of regards. 
[0004] When running, the initial impact applied to the shoe sole during each landmg is 
often exerted along the outside edge of the runner's heel. When the cushioning efifect on 
the heel portion of the shoe sole is provided under landing impact, the impact force 
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concentrates in the lateral edge of the runner's heel, and is not distributed over the entire 
surfece of the heel, the landing impact applied to the outer edge of the runner's heel 
tends to cause the foot to rotate relative to the leg, that is, causes a drop of the medial 
edge of the foot (usually known as pronation). 

lOOOS] During walking, running, and other activities, the initial landing impact exerted on 
the lateral edge of the shoe sole has the possibility of causing the foot to supinate, that is, 
causing the medial edge of the foot to rise. Oversupination of the foot is thought to be 
associated with various foot and ankle injuries. 

[0006] What is needed to overcome the above-described drawbacks of prior art shoes is a 
reactive energy apparatus that both dynamically reacts to provide a cushioning effect on 
the shoe sole and distributes the force during each landing impact across an area larger 
than the lateral edge and medial edge of the foot. What is also needed to overcome the 
above-described drawbacks is an apparatus in the shoe sole that stabilizes the foot in the 
shoe and decreases the tendency of the runner's foot to bend due to pronation and 
supination during each landing unpact. 

(00071 In many types of shoes, in order to provide support to the ankle the shoe upper 
must be securely closed or laced tight around the ankle of the shoe wearer. In efiFoits to 
make such a shoe upper comfortable to the shoe wearer, padding is provided around the 
shoe upper in the area of the ankle. However, in many situations the padding of the shoe 
upper provides a tight supporting fit around the wearer's ankle for only a Umited extent of 
movement of the ankle. Because the padding is fixed to the inside of the shoe upper, it 
caimot respond adequately to bending movements of the ankle, pie padding tends to 
shrink during use, pulling away from the wearer's ankle and fitting loosely around it, 
thereby reducing or eliminating the degree of support to the ankle. 
[0008] To overcome the inability of the padded shoe iqjper to continuously move with the 
ankle and provide a continuous supporting and comfortable fit of the shoe upper around 
the ankle, shoe uppers with fluid filled pads were developed. The fluid filled pads 
conform to the shape of the shoe wearer's ankle as the shoe upper is secured around the 
ankle. During movement of the ankle, the fluid in the pads is displaced, causing fluid to 
be forced ftom the pad in areas of the shoe upper vAere the ankle exerts pressure on the 
pad, and causing the displaced fluid to flow to areas of the pad where ankle pressure is 
reduced during movement. The flow of fluid within the compartments where ankle 
pressure is reduced causes the compartments to expand in these areas and maintain a 
comfortable, stqfiporting contact with the ankle. 
[0009] 

[Problems to Be Solved by the Invention] However, many pnor art shoe uppers 
containing fluid filled pads have drawbacks in that the pads exert pressure on sensitive 
areas of the wearw's ankle during certain movements of the ankle. Prior art fluid filled 
pads designed to provide continuous support to opposite sides of the ankle typically 
extended completely around the ankle to enable fluid firom one side to flow finely to the 
other side of the fluid pad. During some movement of the ankle, these prior art pads also 
exert fluid pressure on the sensitive area of the Achilles tendcm. The fluid pressure 
exerted on the Achilles tendon could lead to injury of the tendon. 
(0010] What is needed to provide a comfortable and svq)porting fit to the ankle of a shoe 
wearer is a shoe upper incorporating a reactive energy apparatus that is dynamically 
reactive to provide a continuously changing comfortable and supporting fit of the shoe 
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upper around the ankle of a wearer as the ankle moves. It is important that the reactive 
energy ^aratus not apply pressure on ftc Achilles tendon tfiat could lead to injury. 
[0011) The present invention, devised to solve the problems of prior art, has the purpose 
of providing a reactive energy apparatus in a shoe i^per and a shoe sole 7.1:::;^ ti.^c:^ ihc 
shoe upper to reduce the pressure exerted on the Achilles tendon of the wearer and 
P«>vide a supporting, custom fit to the ankle of the wearer as well as reduce the 
possibility of injury to the Achilles tendon, and distribute the landing impact force over a 
larger area of the wearer's fool to provide a cushioning effect and stability to the shoe 
sole. 

[Effects and Means of Solving the Problems] The reactive energy ^.'^^ztt^:: • of fhr 
presait invention is generally comprised of multiple fluid-filled pads or bladders located 
in the shoe upper or shoe sole. The first pair of fluid-filled pads is located in the area of 
the shoe upper. Another fluid-filled pad is located in the area of the shoe sole beneath the 
wearer's heel. Other pairs of fluid-filled pads are located above and below the wearer's 
arch and in the area of die sole adjacent thereto. 

/S 

I0013J The pair of fluid-fiUed pads or bladders located in the shoe upper is positioned on 
either side of the wearer*s AcWlles tendon and reduces or helps avoid pressure exerted on 
the Achilles tendon* The pads are fluidly connected by multiple fluid conducting 
channels extending around the area of the wearer's Achilles tendon between the pads. 
These chaxmcls are adequately small hi size and removed ftom the area of the Achilles 
tendon to avoid exerting pressure on the Achilles tendon. 

I0014J The pad positioned in the heel of the shoe sole comprises two chanibars. Cn;i of 
the chambers is located in the center of the heel of the shoe sole and the other chamber 
extends in a roughly horseshoe shape around this first chamber. In one embodiment, 
multiple fluid-conducting channels fluidly connect flie horseshoe-shaped heel chamber 
and the center heel chamber, aUowing fluid to flow back and forth between the two 
chambers. In that embodiment, the horseshoe-sh^ed chamber extends somewhat above 
the center chamber. Since fluid is able to flow over the channels benveen th ^ : 
chambers, the landing impact is distributed over a larger area of the wearer's heel and the 
impact can be reduced. In another embodiment of the present invention, the horseshoe- 
shaped chamber and the heel chamber are not fluidly coxmected. In this configuration of 
the pair of heel chambers, stability and support are improved by straddling the heel of the 
shoe sole. Further, a custom fit is provided to the heel of the foot on the shoe sole. 
(0015] One of the pair of fluid-filled pads or bladders in the arch of the shoe is located m 
the arch of the shoe sole and the other is located in the arch of the shoe upper. Multiple 
fluid-conducting channels extend between the shoe sole arch pad and &e shoe upper arch 
pad, permitting fluid to flow back and forth between the two pads. The arch pad provided 
in the arch portion of the show sole is an extension of the horseshoe-shaped heel chamber 
and extends from ike heel chamber along the lateral portion of the arch of tfie shoe sole. 
[0016] In one embodiment of the present invention, one or more fluid-conducting 
channels extends between the pair of fluid-filled pads m the shoe upper and thv^ 
horseshoe-shaped fluid chamber m the heel portion of the shoe sole. These fluid- 
conducting charmels fluidly connect the shoe upper pads with the pads positioned in the 
heel and arch portions of the shoe, allowing fluid to flow between ail the pads of the 
apparatus. The fluid in each of &e pads and the fact that this fluid can flow through 
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channels between the pads allows the pads to anatomically confonn to the shape of the 
wearer's ankle and the wearer's heel and arch. A pad shape conforming to &e ankle and 
foot provides a cushioning effect and custom fit to the wearer's ankle and foot, support to 
the emkle^ and stability to the foot 

[0017] In a further embodiment of the present invention, the fluid-conducting channels 
extend only between the fluid-filled pads in the shoe upper and the center fluid chamber 
of the shoe heel portion. In that embodiment, a heel rim chamber and an arch bladder are 
not fluidly connected to the ankle bladder. In still another embodiment, a fluid-filled pad 
in the shoe upper is not fluidly cormected to a fluid-filled pad in the shoe sole. 
10018] In still another embodiment of &e present invention, tiie center chamber of a pair 
of chambers positioned in the heel portion of the shoe sole is contained on the inside of 
the shoe sole. The positioning in the lateral and longitudinal directions of the center 
chamber opposite a horseshoe-shaped heel chamber is roughly identical to that of the first 
embodiment of the present invention* However, the center heel chamber is contained 
within the material of the shoe sole at a position vertically below a horseshoe-shaped heel 
chamber located on the top stoface of the shoe sole. In that embodiment, the center heel 
chamber is separated firom the remaining pads and is not fluidly connected to either the 
horseshoe-shaped chamber or the remaining fluid-packed pads. In various embodiments, 
the center heel chamber is imparted with various configurations, such as anatomical 
configurations and toroidal configurations. 

[0019] Further objects and features of the present invention are revealed in the following 
detailed description of the preferred embodiment of the invention with reference to the 
drawings. 
[0020] 

[Embodiments] Figs. 1-5 show an embodiment of the reactive energy apparatus 10 of 
the present invention. In the present embodiment, apparatus 10 is employed in an adbJetic 
shoe 12 for the right foot. The device employed in a shoe for 4e left foot is the mirror 
image of the shoe for the right foot that is depicted. The apparatus is depicted and 
described for use in an athletic shoe. However, the apparatus of the present invention can 
be similarly employed in shoes other than the athletic shoe shown in the drawings. The 
description of its use in an athletic shoe is by way of example alone and is not meant as a 
linxitation. 

[0021] Apparatus 10 comprises a flexible fluid-tight barrier material, preferably a plastic 
film that is capable of being bonded. Although polyurethane is preferred, other types of 
flexible, fluid tight barrier materials may be employed in constructing the apparatus of 
the invention without departing firom the intended scope of the invention defined by the 
claims. 

[0022] Fig. 3 shows Embodiment 1 of reactive enexgy apparatus 10 of the present 
mvOTtion removed firom shoe 12. As may be understood fix)m Fig. 3, apparatus 10 
comprises a first inner ankle fluid containing pad or bladder 14, a second outer ankle 
fluid containing pad or bladder 16, a third heel bladder 18, a fourth arch bladder 22, and a 
fourth upper arch bladder 24. Each of these six bladders can be provided with one or 
more inner chambers containing fluid. In the embodiments of the present invention 
described below, only heel bladder 18 is provided with two inner chambers. Inner ankle 
bladder 14, outer ankle bladder 16, arch bladder 22, and upper arch bladder 24 are all 

/6 



8 



C|i:iG-17-2000 15:01 



SCHREIBER TRflNSLATIONS 



301 4242336 P. 11/26 



provided with a single fluid-filled inner chamber. Five hollow bladders 14, 16, 18, 22, 
and 24 are foimed as structural parts of the single unit of reactive energy 4>paratus 10. 
The apparatus is constructed of a pair of overlapping layers 26, 28 of flexible, fluid-tight 
barrier material. As is best seen in Fig. 3, overlapping pair of material layers 26, 28 have 
a peripheral boundary 32 fonned into a specific configuration. This peripheral boundary 
imparts anatomically shaped contours corresponding to the regions of the foot ankle, 
heel, and arch to each of the five bladders of the apparatus. The top layer 26 of the 
apparatus is formed into a prescribed surface configuration while bottom layer 28 is 
nearly flat The shapes molded into top layer 26 comprise the five bladders;; a pair of 
fluid-conducting channels 34, 36 connecting the interior volumes of inner and outer ankle 
bladders 14, 16 with the interior volume of heel bladder 1 8; and fluid-conducting channsJ 
38 connecting the interior volume of heel bladder 1 8 with the interior volumes of arch 
bladder 22 and xxppei arch bladder 24. 

[00231 Each of the bladders of the ankle, heel, arch, and shoe upper arch and the fluid- 
conducting channels is fonned when top material layer 26 is mounted on bottom layer 28 
in the manner shown m the figure. The shapes molded into top material layer 26 function 
as the flexible sidewalls of each of the five bladders of the apparatus. These shapes can 
be molded irito the top layer by any known method. The specific configiiration of the five 
bladders depicted has a cushioning effect on a foot inserted into shoe 12 incorporating the 
present ^aratus, supports a foot inserted into the shoe, and provides a stable and custom 
fit. Each of the bladders shown in Figs. 1 -5 has an anatomic shape; different 
configurations are possible. For example, the heel bladder, as described further below, 
can be configured with a toroidal center chamber. 

[0024J Overlapping top and bottom material layers 26, 28 ate sealed together along a 
peripheral flange 32. The peripheral flange completely surrounds and defines the 
boundaries of fluid conducting channels 34, 36 extending between the five bladders 14, 
16, 1 8, 22, 24. Sealing the peripheral flange 32 of the iq)paratus encloses the mterior 
volumes of bladders 14, 16, 18, 22, 24 and channels 34, 36, 38 between the two material 
layers. The top and bottom layers can be sealed together in the area of f.ai^s^ - 2 by 
adhesives, by radio fipequency (RF) welding, or by other equivalent methods. The seal 
fonned at peripheral flanges 32 is fluid tight and fonns a completely enclosed interior 
volume in each of the bladders. Although all the bladders, except for heel bladder 18, are 
described as enclosing one interior chamber, in other embodiments of the present 
invention the bladders may enclose two or more separate chambers that may or may not 
be interconnected in fluid communication with each other. 
[00251 Additional overlapping areas of pair of material layers 26, 28 may be joined 
together on the inside of peripheral boundary 32 of die apparatus. As can be seen in Fig. 
3, top and bottom layers 26, 28 are joined together at area 42 between pair of fluid- 
conducting channels 34, 36 communicating interior volumes of inner and outer ankle 
bladders 14, 16 with the interior volume of heel bladder 18, The seal area 42 of the two 
layers not only separates pair of fluid-conducting channels 34, 36, but also serves to 
calibrate the cross sectional areas of channels 34, 36, thereby enabling these channels to 
control die rate of fluid flow between inner and outer ankle bladders 14, 16 and heel 
bladder 1 8. In another embodiment of the present mvention, a flow confrol valve such as 
an orifice is provided in each of channels 34, 36 to control the rate of fluid flow between 
ankle bladders 14, 16 and heel bladder 18. Each of channels 34, 36. and 38 is fonned of a 
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shape molded into tihe top material layer, the portion of sealed peripheral flange [32] on 
either side of the channels, and the seal layer area 42 between pair of channels 34, 36. 
When reactive energy apparatus 10 of the present invention is incorporate;: d 
fluid-conducting channels 34, 36 are enclosed in a protective tube described jfurther 
below. This tube basically prevents the channels from collapsing due to movement of the 
shoe, 

[0026] Each of the bladders is filled with a fluid 44 of interaaediate viscosity. A variety of 
fluids may be used to fill the bladders. The fluid may be a composition of two or more 
fluids of various viscosities, Altematively, the fluid may contain suspended scliSs, 
including but not limited to hollow spheres, or gas bubbles. Each of the bladders may be 
combined vath a fluid and may contain foam sponge. Sponge adds a padding effect to the 
bladders and displaces some of the weight of the fluid, thereby reducing the weight of the 
bladder, 

[0027] For inner ankle bladder 14 and outer ankle bladder 1 6 shown in Fig, 3, pair of 
material layers 26, 28 have a peripheral boundary 32 diat has been cut ktc a ^y^^^LLc 
configuration such that bladders 14, 16 are widened below, behind, and above the 
anklebone. The configuration of peripheral boundary 32 can also be selected to match the 
upper of shoe 12; that is a secondary condition. A primary condition when determining 
the configuration of periphery boundary 32 of pair of ankle bladders 14, 16 is that the 
bladders extend well around both sides of the ankle so as to provide a custom fit and 
support to the ankle. When forming peripheral boundary 32, one or more tabs 45 may be 
provided around the peripheral boundary of apparatus 10. Tab 46 can be used to position 
and secure the apparatus in the shoe i^per. Some other method of positioning and 
securing the device in the shoe upper may also be employed, A number of overlapping 
portions 48 of material layers 26, 28 are located between inner ankle bladder 14 and outer 
ankle bladder 16. Overlapping portions 48 are bonded together and 
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sealed. As may be seen in Fig, 3, each of overlapping portions 48 is separated from the 
others and is separated from sealed peripheral boundary 32 by conduits 52 extending 
between two ankle bladders 14, 16- Conduits 52 are formed when portions 48 of two 
overlapping material layers 26, 28 are bonded and sealed on the two sides of conduits 52, 
Center points 54, 56 of each of fluid bladders 14, 16 are bonded to secure overlapping 
material layers 26, 28 together. Sealed center points 54, 56 prevent excessive swelling of 
ankle bladders 14, 16 when fluid enters the interior volumes of the bladders. 
[0028] The dimensions of seal portion 48 between inner and outer ankle bladders 14, 16 
are determined to calibrate the sectional area of fluid conduit 52 formed between these 
seal portions and peripheral boundary 32. The calibrated sectional area of conduit 52 
extending between inner and outer ankle bladders 14, 16 controls the rate of fluid flow 
through conduit 52 between the interior volumes of these bladders, keeps a portion of 
fluid in the interiors of the bladders subjected to landing impact forces, and maintains a 
cushioning eflfect and support on the anlde in tiiis bladder area, 
[0029] As may be seen by referring to Fig, 3, when pressure is applied to the left irmer 
ankle bladder 14, the fluid in this bladder passes through conduit 52 and flows into right 
outer ankle bladder 1 6, causing the outer ankle bladder to expand out of a plane defined 
by overlapping material layers 26, 28. When the pressure is applied to right outer ankle 
bladder 16, the fluid in the bladder passes through conduit 52 into left inner ankle bladder 
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14, causing the inner ankle bladder to expand out of a plane defined by overlapping 
material layers 26, 28. The pressure exerted on ^aratus 10 is limited to the ankle area 
enclosed by inner and outer ankle bladders 14 and 16. Seal areas 48 extending between 
inner and outer ankle bladders 14, 16 of apparatus 10 inhibit to some degree conduit 52 
from expanding due to the increase of the force of the fluid in conduit 52. Thus, the fluid 
flows back and forth between inner and outer ankle bladders 14, 16, causing these 
bladders to expand. Ev«i when a reactive force is being exerted oti flie inner and outer 
surfeces of the ankle, it is possible to prevent to some degree the force from being exerted 
on the Achilles tendon when the fluid flows between the bladders. 
[0030] Inner ankle bladder 14 and outer ankle bladder 16 are fluidly connected to heel 
bladder 18 through fluid-conducting channels 34, 36. The amount of fluid that can flow 
between ankle bladders 14,16 and heel bladder 18 depends on the calibrated sectional 
area of channels 34, 36. The sectional area of channels 34, 36 limits the rate at which 
fluid is pressed out of the interior volumes of inner and outer ankle bladders 1 4, 16 by the 
force &certed on the top layer 26 of the bladders, keeps a certain amount of fluid in ankle 
bladders 14, 16 to cushion flxe ankle of the wearer, provides support, and provides a 
custom fit to the ankle. 

[0031] Similarly, the sectional area of channels 34, 36 limits the rate at which fluid is 
pressed out of the interior volume of bladder 18 by force exerted on the top layer 26 of 
the bladder and maintains a certain quantity of fluid in the heel bladder to provide a 
cushion effect on the force exerted on the heel of the foot by landing impact. 
Alternatively, a flow control valve such as an orifice can be provided in each of channels 
34, 36 to control the quantity of fluid flowing dirough these channels. The positions of 
the control valves are indicated by dotted lines in Fig. 3. 

[0032] Two separate chambers, Aat is, a center chamber 62 and a rim chamber 64, are 
formed in heel bladder 18. Center chamber 62 is separated from rim chamber 64 by 
multiple grooves 66 formed in top layer 26 of tiie overlapping material layers comprising 
the apparatus. Grooves 66 are formed in top material layer 26 as indentations or 
depressions. Each of grooves 66 has set lengths arranged end-to-end in a horseshoe- 
sh^ed array extending around heel bladder 1 8. The depressions of grooves 66 extend 
through the fluid 44 filling the int^or volume of the heel bladder and downward below 
top material layer 26; the bottom of each of grooves 66 is secured to bottom material 
layer 28. The bottoms of the grooves can be sealed to the bottom material layer by 
adhesives, by radio frequency welding, or by other equivalent methods. 
[0033] Multiple grooves 66 comprise wall segments having opposing sides and opposing 
ends in the interior volume of heel bladder 18. These wall segments divide the interior 
volume into separate areas or chambers and secure top layer 26 at a spacing from bottom 
layer 28 so that v/bsa fluid 44 in apparatus 10 flows into the heel bladder, the top layer is 
prevented fi»m excessively expanding away from the bottom layer. 
[0034] The multiple wall segments formed by grooves 66 in the heel bladder also serve 
as flow restriction devices that impede the free flow of fluid through the interior of the 
heel bladder. Openings between adjacent grooves 66 have cross sectional areas that are 
calibrated to limit the rate of fluid flow between center chamber 62 and riir- chamber 64 
of the heel bladder. The calibrated sectional area of the space between neighboring 
grooves 66 in heel bladder 1 8 and the calibrated sectional area of channels 34, 36 
communicating the heel bladder with inner and outer ankle bladders 14, 16 control the 
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rate at which fluid 44 is expelled from the interior volume of the heel bladder in response 
to the application of a force on the heel bladder. As a result, the heel bladder coxmters the 
landing impact and provides a cushioning e£fect on the heel of the foot, supports the heel 
of the foot in the heel portion of the shoe, and maintains stable capacity. 
[0035] The horseshoe shape, or "IP shape, of rim chamber 64 makes ic poioib^r :jr 
rim chamber to respond to the landing impact and provide a stable focce ou the linderside 
of the foot For example, when a landing impact force is exerted adjacent to the arch of 
the foot or on rim chamber 64 along the inside of the foot, the inside portion of the rim 
chamber compresses and the fluid in the heel bladder is forced aroimd the rim chamber to 
the opposite side. Since the spacing of the groove 66 next to the heel bladder restricts the 
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free flow of the fluid, the fluid flows more readily around rim chamber 64 to the side 
opposite the side where the impact force is exerted. The flow of the fluid to the opposite 
side of the rim chamber increases the fluid pressure on that side, causing the bladder to 
expand somewhat on that side and exerting a reaction force on ^e opposite side of the 
bottom of the heel of the foot from the side on which the heel bladder is being subjected 
to the force. This produces a redistribution of the impact force over a larger are£i than ihe 
heel of the foot and stabilizes the heel of the foot in the shoe. When the landing force is 
generated on the opposite side of the heel bladder, that is, the outside, the force exerted 
on that side of the heel bladder compresses the heel bladder on that side. This then causes 
the fluid on the side of the heel bladder that has been compressed to flow aroimd the rim 
chamber to the opposite side, that is, the inside. The fluid pressure increase^^, causing that 
side of the rim chamber to expand. This expansion exerts a reaction force on Lie inside oi 
the heel of the foot, stabilizing the heel of the foot and redistributing the impact force 
over a larger area than the heel of the foot. Distribution of the landing impact force 
produced on the edge of the shoe sole over an area larger than the heel of the foot causes 
the heel bladder to counter the landing impact the center of which has been shifted, 
thereby stabilizing the heel of the foot 

[0036] In a further embodiment of the present invention, an elastic pad 6S is provided in 
the interior volume of center chamber 62 of the heel bladder. This heel pad is preferably 
made of an elastic foam sponge material. However, the pad can be made of some other 
type of elastic material. The purpose of the pad is to add a cushioning effect on center 
chamber 62 of the heel bladder in addition to the cushioning effect imparted by fluid 44 
fllling the chamber. The presence of pad 68 in center chamber 62 displaces fluid 44 from 
the center chamber and lightens the heel bladder 

[00371 Arch bladder 22 and upper arch bladder and 24 are fluidly connected to heel 
bladder 18 through fluid-conducting channel 38, The flow rate of fluid 44 between arch 
bladder 22 and upper arch bladder 24 and heel bladder 1 8 depends on the calibrated 
sectional area of channel 38. The size of the sectional area of this channel is determined 
to permit the fluid to flow between the bladders. However, the sectional area of channel 
38 limits the rate at which fluid is expelled from the interior volume of the heel bladder 
by the force exerted on the top layer 26 of the bladder, keeps a certain quantity of fluid in 
heel bladder 18, and provides a cushioning effect from the force exerted on the heel 
portion of the foot by the landing impact 

[0038] As described above, the arch bladder, arch bladder 22. and upper arch bladder 24 
impart a shape conforming to the shape of the arch of the foot. When incorporated into a 
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shoe 12, arch bladder 22 and upper arch bladder 24 come into surface contact with the 
bottom and inside of the arch of the foot, support the arch of the foot, pro v idij l 
cushioning effect, and provide a custom fit in this area of the foot 
[0039] Multiple second grooves 72 extend between arch bladder 22 and upper arch 
bladder 24. These second grooves are formed in about the same manner as first grooves 
66 extending between center chamber 62 and rim chamber 64 of the heel bladder. Second 
grooves 72 are formed in top material layer 26 as indentations or depressions. Grooves 72 
extend through the fluid 44 filling the interior volumes of the arch bladder ii^d mt apper 
arch bladder and downward below top layer 26, and are secured to bottom material layer 
28 in the same manner as the first grooves. Second grooves 72 form fold lines between 
arch bladder 22 and upper arch bladder 24. These fold lines permit bending of upper aich 
bladder 24 in a top portion thereof adjacent to arch bladder 22. Thus, upper arch bladder 
24 can be installed in the upper of shoe 12 adjacent to the arch of the foot of the wearer, 
and arch bladder 22 can be installed in the shoe sole immediately below the arch of the 
wearer's foot 

[0040] Similar to grooves 66 of heel bladder 18, second grooves 72 $^e as wall 
segments dividing the interior volumes of the arch bladder and upper arch bladder. The 
wall segments formed by second grooves 72 restrict and control the amount of fluid 
flowing between arch bladder 22 and upper arch bladder 24. The spacing or openings 
between nei^boxing wall segments formed by grooves 72 are calibrated to control the 
flow of fluid between the arch bladder and the upper arch bladder. Calibration of the 
openings between neighboring grooves 72 is conducted to control the flow of fluid 
between the arch bladder and the i^per arch bladder. The calibration of openings 
between neighboring grooves 72 restricts the flow firom one of the bladders to the other 
of the bladders in response to a force exerted on one or the other of the arch bladder and 
the upper arch bladder, and restricts the rate of flow. This keeps a certain amount of fluid 
in the interior volume of the arch bladder or the upper arch bladder, and supports and 
cushions the foot arch during running or other activities in which the arch of the foot is 
subjected to a force firom the arch bladder or the upper arch bladder. When either the arch 
bladder or the upper arch bladder is subjected to a landing impact force, the flow of fluid 
from the bladder subjected to the force to the other bladder causes the other bladder to 
expand somewhat llie expansion of the other bladder exerts a reaction force on the arch 
of the foot. The reaction force exerted on the other bladder causes a redistribution of the 
landing impact force over an area larger than the arch of the foot, thereby reducing the 
landing impact force on the foot. 

[0041] Fig. 1 shows the relative positioning of the apparatus 10 of the present invention 
in the shoe iq>per 82 and sole 84 of a right-foot athletic shoe 12. Fig. 1 shov^ only the 

19 

inside of the ankle, that is, the left side of right-foot athletic shoe 12. However, the 
relative positioning of inner and outer ankle bladders 14, 16, heel bladder 18, arch 
bladder 22, and upper arch bladder 24 can be seen in Fig. 1 . As is shown best by Fig. 2, 
heel bladder 1 8, arch bladder 22, and upper arch bladder 24 are supported on the top 
surface of shoe sole 84 in the shoe, and upper arch bladder 24 is supported by a portion of 
the inside surface of shoe upper 82. In the embodiment shown in Fig. 2, a Uaoi layeriike 
pad 86 is provided that covers the top surface of heel bladder 1 8 and arch bladder 22, A 
portion of inner layer 88 of the shoe upper covers upper arch bladder 24, Middle liner 92 
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overlaps the lower edge of pad layer 86 and shoe upper inner layer 88. As shown in Fig 
2, a layer of thin material is placed over the fluid bladders of the apparatus so that the 
reaction force distributing effect of the apparatus is imparted in full to the foot of the 
wearer. The present apparatus can be contained within shoe 12 by a method other than 
that which is depicted. For example, the heel bladder and arch bladder of the apparatus 
can be embedded in the material employed to form the shoe sole 84. 
I0042J A rigid hollow tube 94 is provided around channels 34, 36 communicating ankle 
bladders 14, 1 8 with heel bladder 1 8. Tube 94 is shown in Fig. 1 at a spot in the shoe heel 
where the shoe upper is bonded to the shoe sole. As may be seen in Fig. 1, tube 94 has a 
sUght curvature that prevents the flexible material of channels 34, 36 fiom crimping as 
the channels bend from the shoe upper toward the shoe sole. 
(00431 In an ordinary athletic shoe, the inner surface of shoe upper 82 engages i^^ 
anklebone when shoe upper 82 is secured around the ankle of the weai e.-. Space is 
produced between the protruding lateral portion of the anklebone and the surface of the 
shoe upper above, behind, and below the anklebone. As may be understood by referring 
to Fig. 1 , the configuration imparted to inner and outer fluid-filled ankle bladders 14 and 
1 6 of apparatus 10 is detemiined so as to fill the space between the inner surface of the 
shoe iqjper and the outer surface of the ankle above, behind, and below the anklebone. 
When the shoe upper 82 assanbled into apparatus 10 has been secured around the ankle 
of the wearer, the fluid in ankle bladders 14, 1 6 assumes a configuration within the 
bladders conforming to the outer surface of the ankle above, behind, and below the 
anklebone. Thus, apparatus 10 of the present invention provides a custom fit of shoe 
upper 82 oh the ankle of the wearer of the shoe. The engagenient of fluid-filled bladders 
1 4, 1 6 with the anklebone provides ankle siq)port. 

[0044] When a shoe 1 2 incorporating apparatus 1 0 of the present invention has been 
secured over Ae foot and around the ankle of the wearer and the ankle moves during 
walking, running, or some other activity, the ankle moves within shoe upper 82. During 
movement of the ankle within shoe upper 82. constantly changing pressure is applied to 
pair of ankle bladders 14, 16. When the ankle presses on one of the bladders and raises 
the pressure exerted on that bladder, the fluid in that bladder passes duougl. .1:.;^: . 52 
the other bladder, passes through channels 34, 36, and presses against me li^^* bladder 
and the arch bladder. However, rfnce the calibrated sectional area of channels 34, 36 
restricts the amount of fluid passing between pair of ankle bladders 14, 16, the heel 
bladder, and arch bladders 22, 24, most of the fluid remains within the pair of arch 
bladders. When the fluid flows &om one of die arch bladders to the other, the thickness of 
the bladder subjected to the pressure diminishes and &e thickness of the other bladder 
into which the fluid has flowed increases. In an ordinary shoe, movement of the ankle 
toward one side of the shoe upper often separates the opposite side of the shoe upper 
&om the ankle, reducing or eliminating ankle si^port In the present invention, when the 
ankle of the y/earcr moves toward one side of shoe upper 82 and pressure is applied to the 
fluid bladder contained on that side of the ankle, the fluid in the bladder flows to the 
bladder on the opposite side of the shoe (the side fi-om vsliich the ankle is sc^pa arsdj 
through conduit 52. Thus, the bladder on the opposite side expands and as the ankle 
leaves the shoe upper, support contact with the ankle on the opposite side is mamtained. 
Since seal areas 48 in the center of inner and outer ankle bladders 14, 1 6 inhibit 
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«cpan$ion of conduit 52 -wbm fluid passes through the bladders, ahnost no pressure is 
^oled on the easily injured Achilles heel of the wear^. 

(0045J TTie reactive energy distributing function of the heel bladder and the arch bladders 
operates in rougjhJy the same mann^ as described for Ae ankle bladder, ''^'hen i l2r:ir.r; 
impact force is.exated on heel bladder IS of the apparatus, the fluid m the heel bladder* 
passes over channel 38 to arch bladders 22, 24, flows trough channels 34, 36, and flows 
into ankle bladdws 14, 16. As set forth above, the caMbrated section areas of chamiels 34, 
36 communicating with the arch bladders restrict the amount of fluid flowing into the 
arch bladders fix>m heel bladder 18. Fluid flowing fiom flie heel bladderto tiie aich 
bladders and the shoe upper arch bladder causes Ae arch bladder and the sho«5 yprt'^r ^rch 
bladder to expand somewhat ftom the static mode. Ejcpansion of the arch bladder and the 
shoe upper arch bladder exerts reaction energy on the inside of the foot at the arch and 
the landing impact force concentrated at heel of the foot is distributed across fba arch 
and heel of the foot. 

[0046] "When the landing impact is ©certed on arch bladders 22, 24 of the ^atatus, 4e 
fluid in the arch bladders passes duough channel 3 8 and is pushed to heel bladder 1 8. 
Fluid provided to the heel bladder from die arch bladders causes the heel Ciaauir 
expand somewhat fi«»n its static mode. Expansion of the heel bladder exerts a reaction 
force on die inside of tfie foot at Hat heel, <fistributing the landing impact force 
concentrated on the heel of the foot across the heel of die foot and the arch bladder. 
[0047] A finder embodiment 10* of the apparatus of the present invention is shown m 
Fi^. 6-8. As can be seen in Figs. 6-8, embodiment ^paratus 10' is nearly identical to the 
earlier described embodim«it. However, it differs in that center chamber 62 of heel 

no 

bladder 1 8 in the previous embodiment has been eliminated in apparatus 1 0' shown in 
Figs. 6-8. The remaining configurational parts in apparatus 10' are denoted by adding an 
^strophe (*) to reference numerals identical to those in the previous embodiment. 
[0048] In the embodiment of Figs. 6-8, heel center chamber 62' is separated fiorn heel 
rim chamber 64'. There is no fluid connection betweoi heel center chamber 62'. hee! rim 
chamber 64', and the other fluid-filled bladders. In die same manner as in Embodimwit 1 
of die present invention, heel rim chmnber 64' is positioned on the upper surface of shoe 
sole 84'. However, although heel center chamber 62' is embedded in sole 84' in a lateral 
and longitudinal position nearly identical to the heel center chamber in Knbodiment 1, 
heel center chamber 62' is positioned vertically beneaft heel rim chamber 64'. The 
relative positioning of heel center chamber 62' and heel rim chamber 64' in the present 
embodiment is most readily apparent in Fig. 7. The positioning of heel center chamber 
62* in sole 84' beneath heel rim chamber 64 increases die ability of heel rim chamber 64* 
to position the heel of the wearer on the shoe sole and provides crosswise stability to the 
heel of the shoe wear^^. Heel center chamber 62' located within sole 84' provides ahnost 
the same cushioning action as heel center chamber 62 in Embodiment 1 . 
[0049] Fig. 9 sho\^^ another anbodiment of heel bladder 100 and upper and lower aich 
bladdws 1 02, 1 04 of the present invention. The heel bladder 1 00 and upper and lower 
arch bladders 1 02, 104 diown in Fig. 9 are nearly identical to diose of the previous 
embodiments. However, in Fig. 9, heel bladder 100 differs from horseshoe-shaped fluid 
chamber 106 of the heel bladder of Embodiment I only by being separated from the pair 
of arch bladders (not shown). As in Embodimait 1 , the horseshoe or "U*'-shape of rim 
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chamber 106 of the heel bladder makes it possible for the rim chamber to respond to the 
landing impact by imparting a stabilizing reaction force to the inside of the foot 
[00501 As described above in relation to Embodiment 1, the arch bladder and upper arch 
bladders 102, 104 of Fig. 9 are fluidly connected to heel bladder 100 through fluid- 
connecting channel 108. Fluid-connecting channel 108 is identical to fluid-connecting 
channel 3 8 in Embodiment 1 . As in Embodiment 1 , the rale of fluid flow between the 
arch bladder 102. upper atdi bladder 104, and heel bladder 100 depends on the calibrated 
sectional area of channel 108. Also as in Embodiment I, arch bladder 102 and upper arch 
bladder 104 provide a configuration confonnmg to the configuration of the arch of the 
foot. When mcorporated into a shoe, arch bladder 102 and upper arch bladder 104 contact 
the surface along the lower ^de and inside of the arch of the foot, support the arch of the 
foot, provide a cushioning effect and provide a custom fit to the shoe in the area of the 
foot. 

[0051J Multiple grooves 1 12 extend between arch bladder 102 and i5>per arch bladder 
104. These grooves are fonned almost identically to grooves 66 of Embodiment 1 
extending between center chamber 62 and rim chamber 64 of the heel bladder, and 
grooves 76 of Embodiment 1 extending betweoi arch bladder 22 and upper arch bladder 
24. 

[0052J Heel bladder 100 of the embodiment of Fig. 9 employs a center fluid-filled 
chamber 1 14 nearly identical to that shown in Figs. 6-8 and described above. As in the 
embodiment shown in Figs. 6-8, heel center chamber 1 14 of the heel bladder is separated 
firom horseshoe-sh^ed chamber 106 and is ppsitioned in the shoe sole beneath the 
horseshoe-sh^^ed chamber. Heel center chamb^ 1 14, denoted by the dotted line in Fig, 
9, can assume various configurations including anatomical shapes. For ^cample, it can 
take the shape of center chamber 62 of Embodiment 1 of the present invention or be 
toroidal. 

[0053] Fig, 10 shows another embodiment lO** of the apparatus of the present invention. 
As can be seen firom the figure, apparatus 10" is nearly identical to Embodiment 1 shown 
in Figs. I -5 with the exception that fluid-conducting channels 34, 38 such as are 
employed in Embodiment 1 to fluidly connect the ankle bladder, heel bladder, and arch 
bladders, are completely missing. The ramaining structural parts of apparatus 10" shown 
in Fig. 10 are identical to those of Embodiment 1 shown in Figs. I -5 and are denoted by 
adding a quotation mark (") to reference numerals identical to those in Embodiment 1. As 
in Embodiment 1, the Embodiment of Fig. 10 comprises a pair of ankle bladders 14", 
1 6^, a heel bladder 1 8", and a pair of arch bladders 22", 24". As in Embodiment 1 , 
overlapping top and bottom layers of flexible, fluid-tight material completely enclose die 
five bladders 14", 16*', 18", 22", 24" of the embodiment of Fig. 10 and are sealed 
together along a peripheral flange 32" defining boundaries. The sealing of peripheral 
flange 32" of &e present apparatus encloses the internal volumes of bladders 14", 16", 
1 8", 22", 24" between two layers of ma^al as in Embodiment 1 . However, as can be 
seen in Fig. 10, part of peripheral flange 32" extends between pair of ankle bladders 14", 
16" and the heel bladder and arch bladders 18", 22", 24", separating tfiese two sets of 
bladders. This is flie only difference between the embodiment of Fig. 10 and Embodiment 
1 of Figs. 1-5. The embodiment of Fig. 10 fimctions identically with Embodiment 1 
except that ankle bladders 14", 16" are not fluidly connected to heel bladder 18" and aich 
bladders 22", 24" as in Embodiment 1 . 
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[0054] Fig, 1 1 shows another embodiment 120 that can be used separately or 
incorporated witii die heel bladder and arch bladder shown in Fig. 9. 

/II 

Apparatus 120 comprises a first inner ankle flud containing pad or bladder 122 and a 
second outer ankle fluid contaming pad or bladder 124. These bladders are ne^^^y 
identical to ankle bladders 14, 16 of Embodiment 1. Since ankle bladders 122, 124 are 
identical to those in Embodiment 1, their detailed description is omitted here. Apparatus 
1 20 of Fig. 11 has a heel bladder 1 26 of toroidal configuration. Heel bladder 1 26 
comprises an inner fluid chamber 128 and an outer fluid chamber 132. The three hollow 
bladders 122, 124, 126 shown in Fig. 1 1 are formed as the stmctural components of a 
single unit of apparatus 120. This apparatus, as in Embodiment 1, comprises; a pair of 
overlapping layers 134, 136 of a flexible, fluid-tight material. This overlapping pair of 
material layers 134, 136 has a peripheral boundary 138 forming a specific configuration 
imparting anatomical contours corresponding to the ankles of the foot to pair of ankle 
bladders 122, 124, and imparting a toroidal configuration to heel bladder 126. Top and 
bottom layers 134, 136 of flexible material have a prescribed surface shape molded to 
form These three bladders 122, 124, 126, and a fluid-conducting channel ! ? 
communicating the interior volumes of inner and outer ankle bladders 122, 124 wiih the 
interior volume of heel bladder 126. Overlapping top and bottom material layers 134, 136 
are sealed together along peripheral flange 138, completely enclosing the three bladders 
122, 124, 126 and fluid-conducting channel 142 extending between these bladders, and 
defining a boundary. The sealed peripheral flange 138 of apparatus 120 is foraied in 
roughly the same manner as described above in Embodiment 1 . 
[0055] The sealed flange 138 on either side of fluid-conducting ch^nel 142 also serves 
to calibrate the sectional area of the channel. The calibration of the sectional area of the 
channel permits control of the rate of fluid flow between inner and outer ankle bladders 
122, 124 and heel bladder 126. As in Embodiment 1, a flow control valve such as an 
orifice (not shown) can be provided in fluid-<conducting channel 142 to control the rate of 
fluid flow between ankle bladders 122,124 and heel bladder 126, When apparatus !2C cf 
the present invention is incorporated into a shoe, fluid-conducting channel 142 is 
enclosed in a protective tube of the type employed in Embodiment 1. This tube basically 
prevents the channel from collapsing due to movement ^en wearing die shoe. 
[0056] Two separate concentric chambers, that is, inner chamber 128 and outer chamber 
132, of toroidal configuration are formed in bladder 1 26, Inner chamber 128 is separated 
from outer chamber 132 by multiple grooves 144 formed in overlapping :v.^ J 
134, 136 comprising the apparatus. As in the above-described embodiments^ grooves 144 
are formed as indentations in the material layers. Each of grooves 144 has a circular arc 
configuration, and is of set length positioned end to end in a circular configuration 
extending between concentric iimer chamber 128 and outer chamber 132. The 
depressions of grooves 44 [sic] extend through the fluid (not shown) filling the interior 
volume of the heel bladder and under material layers 134, 136; the b : iLc ; ::: • :■: 
grooves 144 are secured together. The bottoms of the grooves can be sealed by adhesive, 
by radio frequency welding, or by other equivalent methods. 
[0057] Grooves 144 form wall segments having opposite sides and opposite ends in the 
interior volume of heel bladder 126. The wall segments formed by each of grooves 144 
within heel bladder 126 divide the interior volume into separate areas or chambers. 
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top layer 34 at a spacing fiom bottom layer 136 so that when the fluid in 
app^ 120 flows into the heel bladder, top layer 134 is prevented from excessivl 
exp^dmg away fiom the bottom layer. Tlie fluid 146 employed in dxe prcs^v 
SS^"""' « roughly identical to the fluid employed in Embodiment 1. 
rflnl!?^!^^^ ^^^^""'^ ^^^"^ ^44 in the heel bladder also serve 

heel bladdCT Openings between adjacent grooves 144 have cross sectional areas that are 

132 of the heel bladder. The calibrated sectional ai^ of the space between neiehborin« 
grooves 144 in h^l bladder 126 and the caUbrated sectional^ea of « T4^ ^ 
commumcatmg the heel bladder with imier and outer ankle bladder 122 124 contml th^ 
rateat which the fluidisexpeUedftomtheinterior volume of^^^ 

^^^^ V^u ^^"""^^^ * <^^^owng effect on the heel of the foot, supports thTheef 
miSSi "^'^ «*We capacity. 

[0059JAshasbeenmadedearfix)mtheabovedescriptionofheelbladderl26 it 
^"Z:^ present apparatus as a fluid-fiUed cushion employed in the sok of a shoe 
SottvTS,^"^'' heel bladder, of the previously described embodiments. 
Howler, tiie concentric toroidal configuration of the heel bladder increases the ability to 

during walkmg, rumimg. or other activities. Figs. 12 and IS.show heel bladdo- 126 of 
Fig 1 1 mcoiporated mto the heel of a shoe sole. When the impact force is exerted on the 
^xde of the shoe sole, or the left side as viewedin Fig. 13. the right side of the he^l 

c^^^ nf^'^^'nl^? ^"^^ ''^"^ *^ ^ of concentric toroidal 

chambere 128 132. This mcreases the fluid pressure on the left side of the chambers. 

SSJ^t ^tu - W «Pand somewhat. A reaction force is ex^ on 

Ae left ade of the mside of the foot, redistributing the impact force over a larger area 
than the heel. When the landing impact is exerted on the outside of the foot, the force 
exerted on the left side ofthe shoe sole as viewed in Fig. 13 compresses the left side of 

^^'Tk J^?; ^ ^"^^ ^ ^^^^ <^h^ber to flow^^ 

Slh^? ^^^^^ "gJ^t side of toroidal 

S: ? '^^^^'^ ^ * «>PP°^te right side ofthe 

Z p!h^ w "^'"^^T^ .^^ ^P^^ fo^^ over a larger area than the heel ofthe 
foot. Redistabutmg the iandmg impact force generated at the edge ofthe shoe sole over a 
^^\T^^ the heel of the foot causes heel bladder 126 ofthe embodiment shov«i in 

r Hi f "^"^T "^"^ ^ "^o^ed off center, stabilize and 

support the foot, and reduce potential injury to the foot. 

I0060J Figs. 12 and 13 show another method of incorporating the fluid bladders ofthe 

tlfli ^ ^ «»«>T>orated mto a shoe, it should be understood that incorporation i^o 

Si dl'2?..^^^^^^^ '^'^ °f described^bod^^te 

as IS described for the embodiments of Figs. 9 and 1 1. In the embodiments of Figs 12 

13 die shoe sole comprises an outer sole 150, lower sole 152, middle sole insert 154 
middle hner 156. Figs. 12 and 13 also show inner and outer Iaye« ^60 6 P^Sii sho^ 
upper material. Multiple voids 164 are formed on the top surfL of lower sok 152 
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These have a configuration confanuing to the bottom of heel bladder 126 and fluid- 
conducting channel 142 of the apparatus of Fig. U. As in the previous embodiment, a 
rigid hollow tube 166 is positioned around channel 142 communicating the ankle 
bladders with the heel bladder. Tube 166 is shown in Fig. 12 in the heel portion v\4xeie the 
shoe upper is bonded to the shoe sole. The tube bends slightly to prevent collapsing of the 
flexible material of channel 142 when the channel bends from the shoe upper into the 
shoe sole. Tube 166 and channel 142 extend from lower sole 152 upward to fluid-filled 
ankle bladders 122, 124 positioned between umer and outer layers 160, 162 in the shoe 
upper. The ankle bladders are secured to the shoe upper in the same manner as described 
in Embodiment 1, 

[0061) NGddle sole insert 154 has a bottom suiface in which voids are formed. The voids 
impart a configuration conforming to the configuration of heel bladder 126 and fluid- 
conducting channel 142. This configuration of voids 16S in the middle sole insert 
facilitates positioning of the insert over channel 144 located on the lower sole during 
placement into lower sole 152, heel bladder 126, and the shoe. Positioning voids in the 
outer sur&ces of lower sole 1 52 and middle sole insert 154 &cilitates incorporation of 
bladders into the shoe. 

[0062] When heel bladder 126 and ankle bladders 122, 124 have been placed into the 
shoe sole and shoe upper, respectively, the heel bladder 100 and arch bladders 102, 104 
of the embodiment shown in Fig, 9 are placed next into the shoe. As may be understood 
from Figs. 12 and 13, the heel bladder 100 and arch bladders 102, 104 of the embodiment 
shown in Fig. 9 are placed on the top sui&ce of middle sole insert 154. The heel bladder 
126 of the embodiment of Fig. 1 1 is placed into the sboe sole immediately below the 
middle open area between the horseshoe-shaped tube 106 and the heel bladder 100 of the 
embodiment of Fig. 9. In the apparatus of the embodiment of Fig. 9, positioning on the 
top surfece of the shoe sole shown in Figs. 12 and 13 by precisely the same method as m 
the previously described embodiments is also possible. If the apparatus of the 
embodiment of Fig- 9 is placed on the top surface of middle sole insert 154, middle sole 
insert 154 is placed in the sole so that it covers heel bladder 100 and arch bladders 102, 
1 04, and the incoiporodon of fluid bladders into the sole is completed. 
[0063] While die present invention has been described by reference to a number of 
specific embodiments, it should be understood that modifications and variations of the 
invention may be constructed without departing fi?om the scope of the Invendoii «i 
defined in the claims. 
[0064] 

{Etkct of the Invention) As has been made clear by the above description, based on the 
present invention, one or more fluid-conducting ch^els wtend between a pair of fluid- 
filled pads in the shoe i^per and a horseshoe-shaped chamber in the heel portion of the 
shoe sole. These fluid-conducting channels fluidly connect the pads in the shoe upper 
witfi pads positioned in the heel and arch portions of the shoe, permitting fluid to flow 
between all of the pads in the apparatus. Thxjs, the fluid in each pad can be made to flow 
between the pads, enabling the pads to anatomically conform to the shape of the wearer's 
foot and the wearer's heel and arch. A pad shape conforming to the ankle and foot 
cushions the wearer's ankle and fi>ot, imparts a custom fit^ supports the ankle, and 
stabilizes the foot 
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[006^ Further, in a structure in which the hoiscshoe-shaped chamber and the hed 

custom fit to the heel of the foot on the shoe sole. "viumg a 

(Bri«f Description of the Drawings] 

PHfi. IJ A lateral view of an athletic shoe incoippiaiing the reactive ^s-^ ^-^ar^^s of 
Aep^nt mvcnuon, showing the relative positioning of a fi«t embo<W of the 
gjaratas in the shoe xxppee and shoe sole by means of virtual lines. 

■ s^o^l^e^St^^ r*"^ 

[Fig. 31 Apian view showing the wective eneny apparatus of the pte«p«t 
reoioyea from the shoe. 

t?^t "^"""^ ""^^ ^^^P^ P^""' ^^^^^^'^'^ ^o°g 
^Fi^3^ sectional view of the apparatus of the present invention along section line 5-5 

tJ^^ incoiporating a second embodiment of the 

r^ener^ apparatus of the ^ent invention, showing relative positio^ of 
apparatus m the shoe upper and shoe sole with vittuallincs mHg«itnc 

h^?^ to 6 '"^"^ "^^"^ "'^"^ °' 

SSi^Ji/^J^ "^"^ ^^"^ Embodiment 2 of the reactive energy apparatus of 
the present mvention removed ftom the shoe. oi 

^^^^ t embodiment of the present invention m which the 

honeshoe-ihaped chamber of a heel pad is separated fiom the areh pads, fluid pads of the 
ankle portton of the shoe upper, and cent^ chamber of the heel pad. 
hJ^^^^T^^ 'i'''^"^ * further embodiment of the present invention in which the 
Sifsh^^pef^^ 

Jio^ a embodiment of the present invention m which 

c^^^? ? ' "^^i^^f of the shoe upper are fluidl/connectcd to the Snto^ 
chamb^ of a toroidal heel pad. 

j!;f^ '^!)^°^ positioning of the horseshoe-shaped 

d^anb^ and center chamber of a heel pad relative to fluid pads positioned m fhe^r 
sole and the ankle portion ofthc shoe upper u«u«nn mc snoc 

{Key to the Numerab] 

^ ^» ^ 20 Reactive energy ^jparatuses 

12 Athletic shoe 

1^ Inno- ankle bladdor 

1^ Outer ankle bladder 

18, 126 Heel bladders 

22,102,104 Arch bladders 

24.100 Upper arch bladder 

2o»28 Material layere 

^2 Peripheral boundary 
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34, 36. 38, 108, 142 
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